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Abstract of the contribution: Provides a new solution for key issue 1 in which Automatic Device Detection is used in conjunction with USSD/USSI.
Discussion

Automatic Device Detection (ADD) is a feature that was specified in 3GPP release 6, whereby the SGSN and then in later releases MME sends the IMEISV to the HSS in the MAP Location Update and diameter equivalent message.  Any changes in the IMEISV are also reported to the HSS.  This allows the HPLMN to then be able to e.g. configure a UE with the necessary data so that a subscriber can obtain service.  The feature is optional in 3GPP specifications however it has been mandated by GSMA in IR.88 [x] subclause 3.1.3.6 and IR.33 [y] subclause 4.4.

The USSD solution in section 6.1.4 of TR23.702 requires a UE, upon power up, to perform a USSD mobile originated operation containing a USSD string that indicates that 3GPP PS Data off is deactivated, this is to ensure 3GPP PS Data off is set to deactivated in case the user has moved the USIM from one device to another.

NOTE:
Proprietary implementation could keep track of the active UICC/USIM so this operation does not have to be performed.

The ADD feature allows the HSS to obtain the IMEISV, thus if a subscriber moves their UICC from one ME to another ME the HSS will be aware of this via a MAP Location Update (or diameter equivalent) that was triggered by the ATTACH, this would allow the 3GPP PS Data Off feature in the HSS to apply a default setting e.g. if a subscriber activates 3GPP PS Data off on one device and then changes device the default setting could be 3GPP PS Data Off “deactivated”.
Proposal
It is proposed to create another USSD/USSI solution that takes into account ADD, reducing the impact on the ME and further reducing possible signalling load on the SGSN/MME and HSS.
****PROPOSED CHANGES****
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3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [1].

Abbreviation format (EW)

<ACRONYM>
<Explanation>

ADD
Automatic Device Detection
 ****NEXT CHANGE****
6.1.X
Solution 1.5 for Key issue 1: UE reports its 3GPP PS Data Off status to HSS using USSD and USSI using Auto Device Detection (ADD)
6.1.X.1
Description

The solution below is based upon using USSD and Automatic Device Detection feature as specified in 3GPP TS 23.012 [zz], 3GPP TS 23.060 [z] subclause 15.5.  The diagram shows the case when USSD over CS has been chosen.  However the functionality is equally applicable to using USSI as specified in TS 24.390 [10].
The solution requires no new functionality in any VPLMN nodes but assumes that ADD feature as specified in 3GPP TS 23.012 [zz], 3GPP TS 23.060 [z] subclause 15.5 is supported.

NOTE:
According to IR.88 [x] subclause 3.1.3.6 and IR.33 [y] subclause 4.4 the ADD feature is required to be supported by networks.

The solution does require UTRAN or GERAN to be available to support the USSD operation otherwise the UE needs to use USSI as specified in TS 24.390 [10]. The solution with USSI works only when USSI is a 3GPP PS Data Off Exempt Service. 
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Figure 6.1.4.1-1: USSD Activation / Deactivation of 3GPP PS Data Off
Steps 1-3b are optional.  These steps are performed when the UE is switched on or following PLMN (re)selection. 
1)
UE performs an Attach procedure as specified in 3GPP TS 23.401 [8]

2)
The MME/MSC/SGSN sends a Location Update message to the HSS containing the IMEISV as specified in 3GPP TS 23.012 [zz] and 3GPP TS 23.060 [z] subclause 15.5.
3a)
The HSS receives the Location update message containing the IMEISV and compares the received IMEISV against the stored IMEISV against the IMSI received in the Location update message.  If the IMEISV is different 3GPP PS Data Off feature is marked as deactivated for that IMSI.  
3b)
The HSS continues with the Insert Subscriber Data and Location Update procedures as described in 3GPP TS 23.060 [z] and3GPP TS 23.401 [8]
Activation:
4)
3GPP PS Data Off is activated.

5)
Perform steps 8-12 as described in section 6.1.4.1
6.1.X.2
Impacts on existing nodes and functionality

See subclause 6.1.4.2.
6.1.X.3
Solution Evaluation
3GPP
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